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[^SISlsl 98-057031 
1998/12/22 

i^goj ^sssi m^^jwm see^ diahi ds^ ^mm a? zi2j m^^a 

1^821 SSSSl MICROPOROUS POLYMER ELECTROLYTES CONTAINING ABSORBENT AND 
METHODS FOR PREPARING THEM 

IMS! 211 

[SeSSJ FINECELL Co. , Ltd. 
[CHHXH 01 S ^ 

[^SSISI 463-070 

[^±1 ^^Ai ot&e 150 o\i}}mm 407s 

[^211 KR 

[SS^Sl JANG, Dong Hun 
I^E!§^ais] 680201-1459911 
[ftSie!^^] ^LHXFaSJ 
[^SSl^] 132-033 

l^±l AiS^^AI 388-33 SgfOHIfS 403s 

KR 

[Sg^a] KIM, Sa Heum 
[^E!S^S!sl 690304-1041516 

[^aasi 43&-050 

l^±l 2HA1 SSS 880 m^^mom^ 138S 1202S 

[^^1 KR 
[MS! 21] 

[^S^Sl a§!S 
ISSaai KIM. Han Jun 
[^□Ig^aj^l 720522-1042311 
ISS!2]^gl ^LJIJF£52i 
I^fflSsl 122-012 

l^±] AHS^^AI Bm=? g&2S 231-25 

i^mi KR 

lCHdl2!] 

[□l2J2i3E) G094 

IS 5} SI Si 02-753-2151 

l^SSsl 100-770 

[^^1 AIS^^AI m=? 'd[MS^2D\ 118SII 6HS4!!El^i! 17S 



[□EJ2J3H1 F165 
lasfSisl 02-753-2151 
[ogbj^] 100-770 

[^±1 AiS^MAI §^ yCHSS2:'t 118SXi oHg^H^S 17S 

[^Sl OlEHsl 
[□EJ&ISEl H130 
tasFfflS] 02-753-2151 
[^aa^J 100-770 

i^±} KimmmM ya^ss2P^ msmsm^ ^& i7S 

[Se^S] JANG, Dong Hun 
^ [^Ei^^Sl^l 680201-1459911 

W l^SSsl 132-033 

[^^1 AHS^SAI £Eg^ 388-33 SgfOHIf^ 8S 403s 

[^Sl] KR 

[^eaSl iJAFM 
[gS^S] KIM, Sa Heum 
[=^ajssbj^] 690304-1041516 
[oggj^l 435-050 

SI'IS 2SAI SSS 880 ma^5fOHUM 138e 1202S 
l^m KR 

[SS^Sl KIM. Han Jun 
[^oi#sgj^] 720522-1042311 

[ogajS] 122-012 
• l^±} AiS^^AI m&2m 231-25 

KR 

[SS^Sl HONG, Sung Min 
[^□j^^bHsl 750306-1347527 
[oggj^j 133-100 

l^±} AiS^^AI ^^SFOiaOJm^ 104-1 101s 

[^2J] KR 



□ £loj {21) 

0j£l2J (2J) 
Dld|oi OlEHSi (o|) 



□ £121 (21) 
CHdiej (&!) 
CHBiej 0IEH51 (2J) 

20 0 
6 e 

[^ida^ss] 0 2H 

I^AFS^Sl 6 S 

336,000 a 

[gVAHWl 1. Q^ki, SA-1IA1(S! £3) 2| IS 

2. aS!A1 fi^Ai. SAHIAHCS! SSSFfe FD¥^ II 

3. ?|gJS AF^ 4S 

Mm mmmm m 98-( )s. mmM 



29,000 n 
6,000 S! 
0 S! 
301,000 S! 



31^^> ^n^, =1-^^ 31^^> ^«fl^^ ^12: m ^5]^ 31^^> ^ 

o] ji^;^>i4 ^7i#^ ^>^^>Ji, ^^^> ^^^<^1 cfl^ ^^S.7> 31- 

A>-g-§H, ji^;^} cf^A^ ^sfe ^^1^ Efe s.^^^. 
^ al^7.> ^a^^^ -^>'8:<^l^i ^ 1 ^^1 3X10"^ S/cm ^S.^ 

Sell^a ^ ^^1 3]^<^1 ^7>S1-71 n^^], JL^^} ^-^ 

4^oi]Ai ^i^i^ ^£ofl cg^t^ ^x] ^fer)-. at!:. 7]^!^ 7j-£7> 

£. 1 




1 



"^^^^ ^^^} ^ ^12:»^>^ 

i: JL^T]- 11 : ^^^1 

2: ^3=^ 22: <8^^ ^^^1 

3: 33: ^^^1 

^ ^^Kelectrolytic cell), ^■^ ^]^}^^]<^] ^}-%-^}^ JI^^> ^(Polymer 

film)oll ^o]^. ^M]s:}7l]^, ^>7l JL^;^1- ^Ml slf-«g(l- 
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(intercalation)^ ^ 9X^ sj-W^ ^^7> w>^^c:}7llfe ^^^fl^M- JL^ 

^} y^HS.^ ^>-8-^ ^ms-fe f^^>^^<>l 7>^^ ^flS.7> 

cfl«-«.o|T^, ^3>^2j*|-7llfe 5lf-s#S^:^#(LixCo02), e1#M€-t>^l-(LixNi02), si 

(Lix(NiCo)02), s^#^j-^A].^-i-(LixMn204), 

(MnOa) ^4 ^^^1- ^ ^^^1^ ^^^> ^"^1 

^«fl^^ <^1^ til)M€^>^(matrix)» "^^^ ^ 9X^. 

^o] ^7]s\-^^9l tb^^^^^l ^<>IH-:°S, t:^-'??^ 7>^«H, ^1 

(poiyoxyethylene)34 ^^1 i^;^>7> ^^oj^jz}- ^7l^ ^>^a|-g-ol 7>^t!: 
^ a^Sl-fe ^S-f ^^o]^ ^£A^^ 7>^ ^ ^i:]-^ A>^ol o]sfls. 

o]^ ^SA^ Jt^7i>, ^ Jl^Tl- ^^^ofl tfl^V -a^^ #^§1 ^^J^^^n. 
^2^^+, #Sl^A]6fl^^^ Jl^^^Xpure polymer o]^^:£S:7> 

c^ll^i 10-" S/cm^S-S. n))^ v^7l tjfl^o]], ^-g- 7>^^V 10"^ S/cm ^^s] ^£ 

£1- :e.oi7i ^sflAi^ 100 x: ^£^1 s^«fl<^> ^^fe ^^l^i- ^Ji 

ss, ji^^^l- ^f-^ 7i]^Ai7]ji7.} si-^ ^^^ISi^-. 

i^^> '^l^^ ^^fe ^^^1- ^>*^ ^-S-S ^^4^ ^V^'^'l 

^V^^oll ^t>8-Al7lJ17:l- AlH^ JL^^> A>^21 -^o^A^ 

^ ^7].Al7l^ ^^sjo^ ^^^T'KBlonsky) i^3^^ 

(phosphazene) Jl^^l-^ ^^flofl £oj§>c^ lO'^ S/cm^ ^S^-l- 



O o 



o 



;gsfl^^ ^12^-^ w}- o;io.u|-(j. Am. Chem. Soc, 106, 6854 (1984)), ^7] ^«fl^^ 
ol«Vofl£ 3L^7\o!^ ^^^^^ ^^7] -$1srH Jl^^>^ ^^^l^lT^u)- -f-7]-i- 

o]ofl «>^fl, nl^^sl ^ 5,219,679 S.^ ^ ^ ^fl (gel-type) 3L^^ # 
^ iflofl ^n^o] ^-^S^i, 7l;^l^oi ^^^1-^ ^■ 

014 6fl^ ^^^^ ^7>*^^ §-^^5|-(Activation) ^^^.1 ^ 

^■B-^^ Sife ^l-H}l<^m(Jl^^> -8-^-^^ ^^^^ ^-§-1-^ ^'fl^^tl:^). ^ 

^1 5,219,679 5:^ tfl«l] ^-§-^^^1 

#elo>3.^^i^S^(polyacrylonitrile)3}- Jl^^># ^^«1-J1 ^'H-H. ^^1^ 

(Serosal i) ^% ^^^^ ^-§-^^ol # 2^ x^l ^ t^l] H)-o}^ 

^ 511 o]E (polymethylmethacrylate)* ^l-B-s}<^ ^ ^eflo^ j7«-;^]- ^sfl^^ 
SXt^iElectrochim. Acta, 140, 991 (1995)). Jl^^} ^^^^^a-] ^^xi\]^v\]^o}3. 
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^ ^^^^ ^££t] 7^S.* ^71 ^^Ai^ Jl^^>^ ^7>A]5^o> 

S>J1, O] S[^6]]A^ ^^^7} 10"' S/cm ^ 'i^^lTll ^Cf^ ^^1^^ 

7HJ1 ^ ^^^^ ^"^^JL SZo^Ai 

2] a^oflAi <go^t+fe ^-^^^^^^ 7l^» S]^ ^ 7]^^^ ^^^J 

u]^^^ 5,296,31831, ^1^^^ ^1 5,418.09l:£ ^^]^ ^7]^ ^^1^^* 
^S>JI^} (Hybrid) Jl^:^ ^«fl^ ^1^^^^ ^1^^>31 9X^. ^§^> 
^ Bl-^ JL^t:]- ;St|l:gol ^vfe ^^(^-^^ ^^^^ ^^^^ 

^e^^Ai ^fe •'-^^1 ^^1^ ^7>^^ 

^la ^^^l^i ^4^^ ^ n=- 9Jin^. ^e^M- ^^^> 

^^^^ ^7>srl-7l nfl^oll JL^^^} ^ ifloflfe ^^"^ 

*.<y^ ^ ;^>el(site)H- ^J^^^l ^^^1- ^ ^fe ^"^^ 

(driving force)<^l €-^*>^-. -^I^ ^^^> ^^lofl^i 7}4i^lS 

t^^^S^5llolE(dibutyl phthalate)* ^7>S>J1 S:^*^! ^ 'arS-i: £ 



O o 



o 



^1^^^ 7>^M1 

^>Ej)oi]Ai ji^^} ^^/^im np-^^^^ ^^t^l, ^^^} ^^^1^ ^t!: 

(dense) 7>^l31 ^7] nfl^cHl, -^^^l ^^^^ ^^^^ 

nl-e^-A-i, oje]^ «fl^s>7l ^sr^, ^ ^^-^ ^^^] ^^^-^ ^ 9X 

^^^] (absorbent )!■ JH^^l- tifl^s^ >.iflo11 ^7>§l-o^ ji^;^} ^i-^ ^ 
^^11 ^^1 3i^'^] ^ 1:''^ ^(activation) SS3^<^1 , 3. 

^7\- 7-|;^ia^ 7^:^^ zicflS. -^^ism^i nflEe3^7> t^l^-ll cf^^^ ^2: 

(microporous structure)^ 5^-5.^ ^:£«^><^ , -^-^^l ^«fl^^ ^^l" -§-^1«^M 

-3-71 ^^^} ^>^H1 "i^^ ^1^^ 'S^^ * 

^^^1 e}-plvilol>^ (Lamination), Hefl^i (Pressing) ^s] ^^^jo^^ 



^n^l: 9X^ ^1^1 ji^^l- ^15:S>^ ^^Hl^i ^1-<>I^H 

^ ^^21 JL^>^> ^^^>:a ^^-^^ Sjol 9X^ JL^ 

>^>7l i^T^V «>^^*|-^lfe, -^^^^^(Phase inversion method)-ir <^l-§-^>*^ ^1 

^ ^4. w]-^^«^>7l1^, ^^^1^ ^^^> ^^^1^ ^^^^ ^^^> ^ 

^^IS] -§-nl| (solvent)<^l -8-^^]^ ^, o^^ ^i-o^ ^BflS. ?fl^^^ ^1 , ^^7] -g-i^l) 
=. ji^^y^} ^f^^^fls^ til-g-^B (nonsolvent)S iii:S:s:>c^ ;*112:^>^ #^^(wet 

process), £fe ^^^1^ ^^^> l^^l^ ^^#^1 ^^^V ^'^l^ 

^nfliS]. ji^^l- ^ojx] til^^A^ o1-8-°fl, 7l^ ^^^^HKpore 

former). ^^^Kwetting agent)* ^^§V<^ ^^fl^ ?fl^^^> ^ 

ol^Tll 4^^^ ^^^} '^l^-^S^^ ^-^^ ^^^l^lfe 
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O o 



o 



^1- vflofl ^^^> ^ ^m^^i ^^^^ T^SS rf^ ^«fl^ 

^ ^ ^12:^ ^^^> ^«fl^^ 211- <^1^ ^i^Sfe 

>^^<>ll^i 1 ^^1 3X10-^ S/cm ^£71- ^v^. 

^ ^^^Ife 7>xl7> SX^n, =L ^ cflS^-O^ # 

^171S>71 Al-g-^cf. >g-7] ^^^Ife ^-^^^^ J1^^>M- ^7l« 

ol ^S. o]-g-£lji o;[t:|.. ^1-7] t].^^^ JL^^}^ ^^^] ^^1 (bulky) ^ ^^7l7> £ 
(polypropylene) £fe #51 ^il^^ (polyethylene) -^'^l 9X^^ , ^9^^^^}9l 

O 

(pulp), €#S.^^( cellulose)^ S^3(cork) ^£ ^>-§-^ ^ Xl^. 

^ l^^/^lSA^^ ^xi) ^^^^ %^^>^l7]fe ^^51 c]xi]^ 

^(mesoporous molecular sieve), ^>--g-S|-^ ^t^^H ^^1-7> A>-g-^ ^ o;^31, c]^ 
t3]-^3|S>7flfe #elo]l^^ o^;^}, #S1SS^^ <g7:>, #e1>iB)-o]^ l-Bl-fefl 

x}-; ^ ^J£(Clay), s)-2l-JlM-o] M(Paragoni te) , ^^S.e1Si4o]e 
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(Montraorillonite). ^S.(Mica) ^o] :t^^sl?1]o]M(Phyl losi 1 icates) ^2: 

# ^# ^^}; ^ ^l^el-^mCZeolite). ^-^^^ ^Bl^XSilica), x:^-^^^ "^-f- 

x^m-(Alumina) "t^^ «a^>: ^ ^^^} ^^^/Jl^^} ^^ll^S 2 ^fl 

30 nm^ 7]^ MCM-41(Mobil A»o]u)- MCM-48(Mobil 

^^>^1; EEfe- Absorbent W Product (Absorption Corp.), OclansorbCHi 
Point Industries), PP Spil low spill controKAldrich Leak-Sorb spill 

absorbent(Aldrich A» ^ ^-^^^ ^^^m^ ol^c>1^ ^oij^i ^uf £fe 

*^;^lo^ ^7>^^ ^^^^ 7] 

30 vfl^l 95 t:^^ ^V^^^V^flfe 50 90 ^^%<^lt^. ^7>^o] 95 

^l^^-^m, '^^^^ ^1-^ 7H12^ 7j-£7> x-jsj-sjol, 30^^% '^l^}*^!^. 

^ el ^(polyvinyl i dene fluoride), ^l^sl ^a>^^S.S 

S.^^ (heaxf luoropropy lene)^ ^^"^^ . «1 ^ ^dl#S.E^-<^l J^^q- ^^^-Bll ^] ^ 
(maleic anhydride)2l ^^^^ , ^#s.e1-ol:^(poiyvinylchlor ide) , #21^1 

lDflB]-o>a.^Bl]olM, l-BlDllE)-o>^^S|lo]E(poiyniethacrylate), S5]ci>.qi 
B:flo]E(celIulose triacetate), l-e|-f BlM(polyurethane) , 1-2] 




(polysulfone), o,] ^fl e (polyether ) , 

^5fl^(polyolefine). ^bI-^I^^^^V^^]:^, #2^o]^:f-^^(polyisobutylene), 1" 
2^:f-^c)«a(polybutyldiene), #e] ^*^-i-(polyvinylalcohol ) , -f-BloVs^S-X^S 
^(polyacrylonitrile), #5lolT3l:^(polyiinide), ^1 = ^(polyvinyl 

formal), <^}3.^S^'^M.^^^t]<^ 31^(acrylonitri lebutyldiene rubber), o]]^^ 
n^:g^til<a 13-^:^1 (ethylene-propylene-diene-raonomer), ^1:E.2]-<>11^^-1-^#t^<^> 
a.^s11olS.(tetra(ethylene glycol) diacrylate), ^Bl^^l^^^^y: 

(polydimethylsiloxane), ^e^^m^ilolE ^ Jl^^Kpolysi 1 icone)^ 0] = 

^ ^^^^ ^^^^ <=>l-8-^ 

JL^^V ^^11^^ N-i^l€5i|l-Elclfe(N-methylpyrrolidinone), cl^l^5L# 

o-|-n]-o]c (dimethyl formamide), iilofl^o].Al]Eo}-D>ol:c (dimethyl acetamide). ^]^^ 
Sl:^S.^^(tetrahydrofuran), 6HlS.M:^^(acetonitri le) , AH-S^-y:^ 
(cyclohexanone) , ■l-^^i#(chloroform) , c^€-S.S.Dfl^(dichloromethane), 
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Dll^i^i<5l-c>c)lH.(hexamethylphosphoramide) , n]c|l^^s.A] ^ 

(dimethylsulf oxide), <^H1 ^(acetone) ^ nl^^Jl(dioxane)^S. oj^o^^ ^oflA] 

Jl^^V^^^l^ ti]^Dflfe o]li^^(ethanol), <^l^^-l-2l#(ethylene glycol), 
#el^1ll-(glycerol), <^Hm, rl^S-St^im, <>]l^<iH1^l«=>l^(ethylacetate) , ^€ 
^(butanol), ^^^(pentanol), ^^#(hexanol) ^ ofl Bfl 5 (ether)S. ^l^o]^ $ 

^'^^^l^ 2-SS.^^(2-propanol), 5^1ifcAl^(resorcinol) , Mel#S.S.<^l 
(trifluoroethanol). Al#s.^^^(cyclohexanol ) , «U>#^^ol ^^^.^^ 
(hexafluoroisopropanol), ^ ^^Bfl^^(maleic acid)^^ ^A>#S.^o>>Hl# 

(hexafluoroacetone)3i}-^ ^-§-6.S. -a*^^ slln]o]-^]^(hemiacetal)S ol^c>1^ ^ 

^^^]^ ^l^l-^^^l7> w>^2^^T5ll, =L^'^ <^1S^ Triton X-100(Aldrich 

A», Igepal DM-710(GAF Co.) -^<^1 9X^. 

-g-^AiT^ ^ ^^Hl^i-^lAi^ ^-^^ ^«ti^^ ^-^^^ b>oi] 

-6-71-8-^11^ ^n^^ ^^^^ ^1^^ ^sl£« ^T^^M^H, <^1^ ^^21 

]} 



o 



o 



o 



(ethylene carbonate), ^ ^VjS. Ml ^^l:^ (propylene carbonate), t^l ^jfl^T-Vja-Vflo] 

:e (d i met hy 1 carbonat e ) , ^^]% ^l^^ m ( d i ethy I carbonate ) , € ^1 ^ ^JS. vfl o] e 
(ethylmethyl carbonate), ^i-n>-:f-H^ Sl^-#( 7 -butyro lactone) , iiil^#^>«>lH 



(tetrahydrofuran), 2-^^!^ tfl:^e]-^:^S.^^(2-methyltetrahydrofuran) , #5£^ 
(sulforane). N.N-^I ^1 (N.N-dimethylformamide) , (diglyme) , S 

£l^^(triglyme). Ell:^e}-g-^ (tetraglyme) -g-<^l 9X^. ^■^ , JL^S. 
^nfliq. x-l^S- ^ 7>X| oj^i-o^ ^-^-g-^-^^ -^V-S-^Vfe ^}^^ 

LiC104. LiCFsSOs, LiAsFe, LiBF4, LiN(CF3S02)2, LiPFe, LiSCN, LiC(CF3S02)3 9X 
o_r^^ o]^oi] ^l-B-^ ^ 9X^. ^^"^^ 0.5M ifl^l 2M<^1 



t:-]^ «>^^§>7flfe 40 ^^1 85 ^^%^ ^^}^^. 
5ll-<^1^^ ^:£7> <^^l>S-( liquid phase)^ *«f| ^1^^7l nfl^oil o]^ 



(dimethylsulfoxide) , 



1 , 3- ^ ^ (1 , 3-d i ox ane ) , 



O 



?^])$] ^7\, ^ :^2i, 4 7]^ ^isslfe ^i^^^-^l ^«fl ^1 

1. 

^;^} 3.7] 40(M ^^^^ ^^^1^ ui^^> ^^^m -B-7l<HlA-i 

^2.^7] (magnetic strirrer)^ 7l;^]>q 52^7] (mechanical stirrer), 
e) inal: 71 (planetary mixer) <^l-§-«H ^i^- ^^^1^1 

Ji^^V ^^^l7> ^^§1 -g-^5]Ji ^^^>;^1 ^ ^, 

1:^, -0-21^^14 ^IS^ "S^^ ^^17> S^Sl-o^ ^BflS ?1] 

^^]7} lOfjm y]^]^ ^^^7} ^o]7.]T^^ 200im <^]^^]'^ ^£^^0] ^i- 

^Efl^ ?fl^^^> ^ i^^> nljE€J>:0]] Cf^^^^ ^«r>a^, ?H^^^ B]- 
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o ° 



o 



■g IL^^} ^^^1^ «l-8-°1l7> #<>lSi^ al-g-nfl^Cnonsolvent pool)oll SL^^} 
^^^1^ ^#«fl «1^^BS°11 ^T^fe ^1^^ -B-^fl^ til-8-°fl^ 

5)^] ^s>i^, oVcfls. ^mol ^ ^5^5:!:^^ ^1 ^ol^l:^.^. tt}^a|e>^l ^sl-cf. o] 

ffl^ 10 1C xfl^l 90 V7} tt>^3j§>TJ^ 20 ifl^l 80 V7} t:-]^ ^ 

£7} ^-f x:^-^^^*^! ^S-7> ^-i^ 31^^> 

-S-nfl^ ^#oi >^S^^^ ^S*!- ^ 

2. 

a.7l 40;:fln ol^>^ ^^^^^ ^T^^l^ JI^^> ^^^1* ^^1-^ -§-7H1>^i ^^ 

7> ^57]^ «^^1§>71 ^S><^ ^^31- Jil«l:7l# o]-g-^ o;[rf. 

JL^7\ l^^l7> ^^^1 -g-«fl3S):a ^^^1^ ^<as:>7)l ^ JL^^V ^^^1* 

^7]-c}-x:f. TiJj^l] t:f^>^^ ^5 ^^^1-^1 §}7l 7]^ ^^^^m 

'^11- 1:^, -frel^'^m- i^fl-?-^ ^oil ^Jl 'a^*} ¥^17} 2:^§>'^ 
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€M^^l7> lOAm <^1SH^ ^<^-S.7> 200A!ra 

^ ^Efl^ ?fl-b^^ ^ 20 r vfl;q 200 t; Jl^^} ^^-^1^ ^ 

^ £^ ZL^^I- Ai-g-^ e|# ^1^> 

4^^^ ^^^> '^i^^ ^12:^ 'S^^ ^ -^-^^ ^^1^ 

^«fl^^ ^^^1^1 ^^1* ^^^1 ^^'=*> ^Vfe^^l. ^^]^ ^^1^ 

^^m^i ^ Sife ^>Bfl7> ^rf. 71^1^1 O] 

(3)^ ^^^H^i ^^1* ^^^t!:^. ^^^V ^«fl^Ci) ^^Ife 5^^^] ^^(n)<='l 

S^2^'>1 ^^^^ 7HJ1 Sl-^:^^ l^i^ -g-'^l^l-^l ^ 

-B-^ ^ ^fe ^^^7]- ^c}. *?f^(2)^ <S=^ ^^^(22)2f -§-^(3)^ ^^^1 
(33)^ ^7]^0_S. <^^^o] oli4 ol^Tll <>1^^1l-2l«1l ^«fl^# 
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o 



o 



^1^]^ 71^1^ ^^IS. -S-^^ ^ ^fe ^^Efl7} ^4. 

^^HloflA-i^ ^ ^^ofl 1X1-=. ^^^> ^«fl^^ ^12: 
rf. ZielM- oil- ^Aloj]7> ^ ^^^^ ^^^}^ <^>M^, ^ ^^^^ 7] 

^-8-^ ^^1^ ^^^^ S^>^ ^s. ^ ^ ^^HHl^ife ^^^} 

20 raL w>ol«y:(vial)<^] ^^^1^ PVdF ^ J2wV7l«^lAi 5^ ^ 

-i] €^«l-5a4. ^7l<>ll NMP 4mL» ^7>§H ^^^17> Bfl^V^l ^ 

a]-S|.^x:i. *^;(]] <g^].7> A-la ^^1^ «oM^>7l £^ 30^ -^^ 

^^T^ 32^1-^ ^§1-^^. ^^7l ^1-<H^ ^^^^ ^<^1 100 [jm 

;g:£oi -^^]7]. s^e>$lx:l-. 3.^^ wl-g-ntlsoj] 10^ ^ 

^ cl-^ ^ = ^ 40°CollAi iAl:<^> ^S^^cf. ^7]^ ^^"^^S. ^]^^ 

J7^;c} -g-'Sfl^l 10^ ^£ ^«fl^<^1 ^^-^ ^ 

o. ;^^oi a Til jiL^ <g3iici^i^^ ^^^'^ 

A. 

Id]] ^ejsl-a^. Ji^^} ^-^ *^^}^ ttl5IS}7l ^^rfl^i r} 
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sorption capacity, ^ab)# ^^^>^^. 
z/ab = [^^^ ^-^^ ^n^^ (ing)]/[^^^l- °>11 (mg)] 

IS 11 



^1 




PVdF 


til -8-^11 




^ab 


(mS/ cm) 




O TT 


g 


cr 
& 


a 






0.28 


H2O 


EC/DMC IM LiPFe 


7.0 


2.1 


0 ^ 


b 


// 


0.17 


0.26 






6.8 


2.2 


0 ^ 


c 


// 


0.72 


0.24 




EC/PC IM LiPFe 


6.9 


1.9 


0 ^ 


d 


// 


1.06 


0.26 






7.5 


1.8 


0 ^ 


6 


// 


1.51 


0.26 




EC/DMC IM LiPFe 


8.0 


2.4 


0 ^ 


f 


// 


2.00 


0.26 






8.5 


2.5 


0 


g 


// 


1.98 


0.25 




„ 


5.1 


1.0 


0 ^ 


h 




1.37 


0.60 


H2O 




7.2 


1.9 


0 >^ 


i 


// 


1.50 


0.38 


// 




8.2 


2.0 


0 ^ 


j 


// 


1.65 


0.29 


// 




8.0 


2.4 


0 ^ 


k 




1.34 


0.58 


// 




8.0 


2.8 


0 ^ 


1 




1.50 


0.38 


n 




8.2 


2.9 


0 ^ 


m 




1.35 


0.59 


tf 




8.5 


2.4 


0 ^ 


n 




1.35 


0.60 


// 




7.0 


1.9 


0 ^ 


0 




1.35 


0.60 


// 


n 


7.4 


2.0 


0 >^ 



20 mL «l-<5l'y-ol1 i^Ef^lM-ole ^ JiIHV7H]>«.-l 5^ 

^^Hl NMP 4mL» ^7>e|-o^ ^^^l7> ^^§1 nfl^H 
j2ti}§}^x:f. <=^7\7\ ^^Ife ^^A^A ^«fl 30^ 
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3.^^ 51^^ ^§>^i=f. ^^^1 "J-^-^S ^1-^^ ^^^^ 100 

^s.^ ^^^<^t^. 3.^^ ^^o]] ^-e 

^711 #^^>^, 'gsjcl^^^^ <^1-§-Sl-c^ #^s1-o^ «1-7l 



2] 















71^]^ 














g 


o TT 


g 






(mS/cm) 




^1 
















p 


1.98 


PVdF 


0.24 


EC/DMC IM LiPFe 


8.1 


2.4 


O ^ 


q 


2.00 


P(VdF-HFP) 


0.26 




8.0 


2.6 


o ^ 


r 


1.95 


PAN 


0.25 




7.8 


2.2 


o ^ 


s 


2.00 


PU 


0.26 




8.9 


2.9 


o ^ 


t 


1.98 


PVC 


0.25 




7.4 


2.0 


o ^ 


u 


2.00 


P(VdF-HFP) 


0.26 




8.5 


2.5 


o ^ 



20 mL «>o]<y:(vial)o11 ^^Jix^o];^ 1.17 gjif p(VdF-HFP) 0.5g^ ^ ^1-^ J2 

^7H]A-1 5^ ^7loll o\^^ 8g-g: ^7]-s:H ^^^l7> 

30^ ^^3^ ^^iSSm-. '^l ^^"3^0)1 oll€^#2l# 0.9g, 

Triton X-100 O.lg, 1.8g# ^7>§|-<^ ^«^sl-7ll nfl^^V;^! 

10^ ^S. s^-^A >^V7] y%^o_^ '^^'^^ ^^^A-^ 
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100 iM ^^17> ^ 4oroflAi ^ 50 vs. 

^■^ EC/DEC IM LiPFe -g-^-^<=^l 10^ ""-^^ ^ 

^;^] ^^SH ^l-th^ ^ab 7.5 oj-g- 

^^^^ 2.0X10"^ S/cin 

20 mL M><^l'y:<^l sj-el-JiM-ol 2g5l- PVdF 0.26g# ^ lii«]:7lo)lA-l 5^ ^ 
:£ ^-^ €^^^4. *^7H1 NMP 4mL» ^7>srH ^^^l^} ^^^1 «fl^Ml ^1 

^ jn^^l-^^. ^^^1 'S^l^v ^^1^ «j-^l^>7l ja^v 30^ 
2,^3^ iiltil:^ ^^7] w^'^-S.^ i?}:l-<>1^ ^^^J?^ ^<^1 100 

^ ^-£0^ -^^]7]. ^ ^T-^<^lAi 2ARf ^S. ^2i^}JL ^^^3^7]o\]^^ 

w^i^^S. ^12:^ 31^^} -§-^^1 10^ ^£ 't'i'^ ^-^^1 

^^Sj-^Tij.. Elfl-o]^ >^>^<^]Ai 7.0X10-" S/cm^r^.. 

^aH1 5 

e]^^^^ ti>tfl^^^ 71^^-^o.s. A>-g-s)-Q^ ^^^-^I^aV^ (Linear 
sweep voltammetry)^ ^fl^^ 5.4 V 

z^y^l SS-^^. 10 mV/sec S^^-. €a1<^1 ]-(f), l-(j), 1-(1) ^ 
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o 



O O 



O 



^S}J1, Jl^;^> S^'^ ^^^^ T^2:5l- ^^^]7} ^-^^ 

^o.^].,^ ol^o] oi:^ofl ;*flQ^:ol gj[7l ^^d]] ^^^<^1 ^^^S^-fe ^1 

^«e^^ ja-^^> ^l^^Vfe 5!}.;go^lAi SS^slx] ^7l nfl^ofl 

c:]^!.^ 7>;^H, ^12: ^^^1 ^^S>7l nfl^^^l cfl^^3^* ^ ^W^^^} 

oi§|.rf^ ^fecf. ^^^^ ^oiM-^ ^^^1 



20 




10 ^^1 200 -T-'^l^- 7>;^H; 

^BflS. m^^^ ^, ^^^1- ^"^^1^ til-S-t'llS. iiI^sr>Jl ^2:^<^ 

3] 

[^^% 41 

^1 l-t":-!! 'S-^l ^^^1^ 40 /an <^1*F2] ^^g^ 7>;^H ; ^«f)€# 

^fe :3a^^> 30 ^fl^l 95 ^^%^ ^7>£] 

21 



o 



^; #51^^^. §21^511^, ^s, ^#^^.^1, 3.^ 

3., ^^^^^ :n-^^> ^^>; s}-efjiu^o]E, s.Es.e^^u).o] e , 

^^^e^?ll^lM ^l^e]-*^!^, ^^^^ ^h1^>. ^- 

<^^D]u|- ^^^V; Jl^^V ^^^-H 2 tfl^l 30 nm 

7V:ai-i1olM, cjofl^^l-jai-ilolS, oil^Dil^^l-^vilolE, 1.3-^^ 

u). ^ o]^*^^ LiC104, LiCFsSOs, LiAsFe, 

LiBF4. LiN(CF3S02)2. LiPFs. LiSCN ^ LiC(CF3S02)3^ ^1^^ ^^l^i ^>M- S 

- - o]^i-^ e)*'^^ 0.5 vfl^l 2M ^S-S -g-^AlT^ ^]^^^; 
4>7] o]^ on^] <5fl^ ^^^^ ^^1 #^^<^1 

30 vfl;^! 90 5L^Slfe ^; 

[^^«^ 5] 
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^^S.^ selcHiEfloiH, #e|-fefl^, #^^1^^. 

#B1<^1^€^^H:^, #21^1^^^^, #21^^^"^, ^s1tii^<^#, #21 

^f^-^^m ^^^^ 

m<^>p>oi^, tflsel-^lHS.^^, ai^^^xv^, 

6)l^c^H]BflolM. ^ «^1tfl = S. c]^o]^ ^6\] 

[^^% 6] 
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^^^1* 4^^^ ^^^> ^^^^>^. ^1 

2:^ El# ol^V;^;^]. 
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m 



[:£ 1] 




I ■ . I • * — ' — * — ' — 

35 4.0 4.5 5.0 5.5 

go}/ V \/s. Li/Li^ 
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